Reversal in helix sense of copoly(beta-alkyl-L-aspartate-beta-benzyl-L-aspartate).
The conformation of copoly(beta-alkyl-L-aspartate-beta-benzyl-L-aspartate), in which the alkyl group is ethyl, propyl, butyl, hexyl, nonyl, dodecyl, or stearyl, was studied in solution and the solid state by optical rotatory dispersion and circular dichroism methods. The helix sense of the copolyaspartate studied here is transformed from a left-handed to right-handed alpha-helix as the degree of alkylation increases. Reversal in helix sense occurs, i.e., the left-handed alpha-helix based on the handedness of poly(beta-benzyl-L-aspartate) is transformed into a right-handed alpha-helix with increase in alkyl groups with right-handed nature. Reversal in helix sense is also observed for copolyaspartates with an intermediate or high degree of alkylation as temperature rises. Copolyaspartates with hexyl, nonyl, or dodecyl groups exhibit an induced circular dichroism around 230-238 nm and can form an ordered side chain structure which is broken down at high temperature. One has to consider the conformation of the omega-helix and beta-form of the copolyaspartates in the solid state in addition to the reversal in helix sense. Copolyaspartates with a low degree of alkylation are in the alpha-helical conformation over the low temperature range and adopt the omega-helical conformation in the high temperature range, indicative of a thermal alpha-omega transition. A small number of alkyl groups can be incorporated into the benzene ring stacking of the omega-helix, but not a large number. All the copolyaspartates can assume the beta-form at high temperatures. The helix conformation is not significantly affected by the formation of side chain crystals of the copolyaspartate with a large number of stearyl groups, in contrast to copolyglutamate.